Degradation kinetics and mechanism of aminocephalosporins in aqueous solution: cefadroxil.
The degradation kinetics and mechanism of a new, orally effective cephalosporin derivative, cefadroxil, in aqueous solution were investigated at pH 2.51-11.5 at 35 degrees and ionic strength 0.5. The degradation rates were determined by high=pressure liquid chromatography. At constant pH and temperature, the degradation followed first-order kinetics and a log k-pH profile was presented. The shape of the rate-pH profile resembled that for cephalexin or cephradine under the same conditions. Citrate and phosphate buffers enhanced general acid and base catalysis of the degradation. In aqueous solution, cefadroxil was shown to degrade by three parallel reactions: (a) intramolecular aminolysis by the C-7 side-chain amino group on the beta-lactam moiety, (b) water-catalyzed or spontaneous hydrolysis, and (c) beta-lactam cleavage by the nucleophilic attack of hydroxide ion. In neutral and weak alkaline solutions, the main degradation products were two piperazine-2, 5-diones and 3-hydroxy-4-methyl-2(5H)-thiophenone, the former being formed from Reaction a, while the latter arose via the degradation pathways of Reaction b and/or c.